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The  Short-Backfire  Antenna 

Backfire  antennas  discussed,  [l]  to  (6), 
are  characterized  by  the  multiple  reflection 
of  electromagnetic  waves  between  two 
plane  reflectors  of  different  size,  with  the 
energy  being  bound  to  the  longitudinal  an¬ 
tenna  axis  by  a  slow  wave  structure.  A 
sketch  of  a  typical  backfire  antenna  is 
shown  in  Fig.  1 ;  M  marks  the  larger,  R  the 
smaller  of  the  two  plane  reflectors  that  are 
arranged  parallel  to  each  other  and  trans¬ 
verse  to  the  longitudinal  antenna  axis.  The 
D's  indicate  a  row  of  dipole  elements  that 


constitutes  the  slow  wave  structure.  The 
spacing  L  between  the  plane  reflectors  M 
and  R  is  also  the  total  axial  length  of  the 
backfire  antenna. 

The  open  region  between  the  plane  re¬ 
flectors  acts  similarly  to  a  laser  cavitv  (5 J, 
16],  with  a  standing-wave  field  distribution 
along  the  axis.  The  energy  is  radiated  off 
through  the  a(>erture  plane  VV  which 
passes  through  reflector  R.  Optimized  con¬ 
ditions,  which  include  optimum  adjustment 
of  height  and  spacing  of  the  dipole  elements 
D  as  well  as  of  the  size  of  the  reflectors  M 
and  R,  yield  a  gain  increase  of  6dB  above  an 


equal-length  endfire  antenna.  For  larger 
backfire  antennas  an  even  higher  increase  in 
gain  is  possible  if  stacked  reflectors  are 
used  (5],  [6]. 

Until  very  recently,  only  backfire  an¬ 
tennas  that  were  at  least  one  wavelength 
long  had  been  investigated  As  a  result  of 
more  recent  work,  however,  an  even  shorter 
backfire  antenna — in  fact,  the  shortest  one 
at  all  conceivable  (approximately  0.5  X 
long) — has  awakened  an  interest  all  its  own. 
This  “short-backfire”  antenna  is  so  com- 
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Kill.  I  Backfire  anlenna  structure. 


pact  that  practically  nit  of  the  energy  radi¬ 
ated  into  the  cavity  is  intercepted  hv  re¬ 
flectors  M  and  R.  Over  such  a  short  dis¬ 
tance,  a  slow-wave  structure  would  be  of  no 
help  in  trapping  the  energy,  and  is  therefore 
not  used.  The  new  'Mitenna  thus  consists  of 
only  the  plane  reflectors  M  and  R,  spaced 
approximate'  ■  half  a  wavelength  apart,  and 
the  feed  between  them.  Although  its  basic 
structure  is  still  recognizably  that  of  the 
backfire  antenna,  the  short -hack  lire  an¬ 
tenna  differs  so  noticeably  in  design  princi¬ 
ples  and  specific  constructions  described, 
[1  ]  to  [6],  as  to  justify  a  special  name. 

A  photograph  of  an  .V-band  short-back- 
lire  antenna  model  for  3000  MHz  (X«*I0.0 
cm)  is  shown  in  Fig.  2(a).  The  diameter  of 


the  larger  reflector  (.1/)  is  2.0  X,  the  smaller 
reflector  ( R )  is  a  circular  metal  disk  04  X  in 
diameter,  spaced  0  S  X  from  the  larger  re¬ 
flector.  It  offers  the  advantage  of  being 
insensitive  to  the  polarization  of  the  feed, 
which  may  consequently  be  linear  in  any 
direction,  circular  or  crossed  I  he  width  of 
the  rim  surrounding  reflector  1/  is  0.25  X 
bather  reflector  could  be  made  from  solid  or 
perforated  sheet  material,  or  any  other 
structural  design  equivalent  in  reflectivity. 

The  configuration  of  the  short-backfire 
seems  to  be  somewhat  similar  to  that  of  the 
“reflex”  antenna  developed  by  G.  v.  Trentini 
[7 ].  I  lowever,  the  two  antennas  are  based  on 
quite  different  principles  and  also  difTer 
essentially  in  structure.  The  reflex  antenna 
applies  multiple  reflection  between  a  total  re¬ 
flector  and  a  partial  one  of  equal  area  that 
usually  consists  of  a  number  of  parallel 
metal  rods  or  strips,  the  radiating  aperture 
being  defined  by  the  structure  and  reflec¬ 
tivity  of  the  partial  reflector.  In  contrast  the 
two  reflectors  of  the  short-backfire  antenna 
(,1/  and  R)  difTer  radically  in  area  (area 
ratio  between  15-to-l  and  30-to-l),  with  the 
smaller  reflector  (£)  in  its  simplest  form 
consisting  of  a  solid  metal  disk;  the  radiating 
aperture  forms  in  the  area  surrounding  the 
smaller  reflector  and  extends — undisturbed 
by  metal  rods  or  strips  -even  beyond  the 
cross-sectional  area  of  the  larger  reflector,  as 
an  experimental  nearlield  study  has  shown. 

The  gain  of  the  short-backfire  antenna  of 
Fig.  2(a )  was  measured  to  be  13. 1  dll  above 
a  dipole,  or  1.5.2  dll  above  isotropical  3000 
Mil/..  Its360  patterns  in  £  and //  plaaearc 
presented  in  Fig.  2(b).  Rather  remarkably’, 
all  sidelobes  in  the  patterns  are  at  least  20 
dll  below  the  maximum  in  the  £  as  well  as  in 
the  //  plane,  and  the  bncklobe  is  far  below 
25  dll,  the  lowest  level  that  shows  in  these 
patterns;  further  measurements  indicated 
that  it  is  in  fact  more  than  30  dll  below  the 
maximum.  These  “clean”  patterns  were  ob¬ 
tained  over  a  frequency’  range  of  I-to-1.4. 
Because  the  rclatix  ely  high  gain  of  theshort- 
backlirc  is  mainly  due  to  the  higher  direc¬ 
tivity  in  the  //  plane,  this  antenna  type  is 
especially  suitable  for  the  reception  of  hori¬ 
zontally  polarized  fields  oil  or  near  ground. 

The  progress  achieved  with  the  new  an¬ 
tenna  structure  can  best  be  demonstrated 
by  comparing  it  with  the  Yagi  as  the  most 
frequently  used  endfire.  A  conventional  Yagi 
with  a  gain  of  15  dll  isotropic  has  to  be  about 
4. OX  long,  and  needs  15  to  20dipole elements. 
The  patterns  of  gain-optimized  Yagis  have 
relatively  high  sidelobes,  however,  especially’ 
in  their  //-plane  patterns.  To  obtain  pat¬ 
terns  comparable  to  the  low  side — and  back- 
lobe  patterns  of  the  short -bark  fire,  the 
number  of  reflectors  and  the  axial  length  of 
the  Yagi  (number  of  directors)  would  have 
to  be  markedly  increased,  and  the  directors 
would  require  tapering  to  lower  heights 
toward  the  radiating  antenna  termination. 
In  hig.  3  the  short-backfire  antenna  (a)  and 
Yagi  (b),  both  constructed  to  have  the  same 
gain  and  about  *hc  same  pattern  quality, 
are  shown  to  the  same  scaling  factor  so  that 
they  can  be  directly  compared  in  size  and 
material  requirements.  Although  the  re¬ 
flector  area  of  the  short-backfire  antenna  is 
larger  than  that  of  the  Yagi,  and  in  addition 
a  second  small  reflector  is  needed,  the  an 
tennn  length  is  less  than  one-tenth  that  of 


(•) 
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Ki«.  3.  Comparison  of  the  physical  structures  of  a 
short  backfire  antenna  and  a  YagI  with  approxi¬ 
mately  the  same  patterns  and  gain  (15  dB  above  Iso¬ 
tropic).  (a)  Short-backfire  antenna.  (b)Yagi  antenna. 


the  Ynpi  and  the  number  of  dipole  elements 
is  only  1  in  contrast  to  27  elements  for  the 
Vagi  (including  5  reflector  dipoles  not 
shown). 

II.  \V.  I'.IIRI  NSI-I  CK 
Air  Force  Cambridge  Research  l.nbs. 

I..  G.  Ilanscom  Field, 
Medford,  Mass. 

REFERENCES 

(I]  II.  \V  Ehrensiieck  “The  Backfire  Antenna,  a 
New  Type  of  Directional  Line  Source,  ”  I'r jc.  IHh 
( Correspondence ),  vol.  4H.  pp.  !(»*>- 1 10,  January 
I960. 

|2|  I-.  J.  Zuckcr,  “Surface  and  l.eaky-\\'ave  An 
tennas,"  In  Antenna  T-ngineering  Handbook, 
II.  Jaslk,  Ed.  New  York  Mct>raw-llill.  1961 
ch.  16. 

(3)  II.  W.  Ehrensiieck,  "Relloction  Antenna  Kmploy- 
Ing  Miltiple  Director  Elements  and  Multiple 
Reflection  of  Energy  to  Effect  Increased  Gain." 
U.  S.  Latent  No.  3,122,745,  February  1964.  (Addi 


tlonal  patents  applied  lor.) 

|4|  J.  A.  Strom  and  II.  W.  Ehren  r  ;l  “Backfire  An 
tennasfor  SHE,  UIIF,  and  VII  Band*.  AKCRL- 
63-114  AF  Cambridge  Reseat  h  Lai  Bedford 
Mass.,  April  1963. 

[5|  II.  W.  Ehrensi>eck  “The  liacklre  Antenna  New 
Results,’  l‘roc.  I  Mil  (torresfi  act),  vol.  53 
pp.  639-641,  June  1965. 

|6|  F,  J.  /ucker  “The  Backfire  Antenna:  A  Qualit. 
tive  Approach  to  Its  Design."  To  lie  publ  shed 
shortly. 

|7|  C,  v  Trentinl,  "Partially  Reflecting  Sheet  Arrays 
l Mi  Tram  on  Antennas  and  1‘ropagatton  \  ,1 
AI*-4,  pp  66  >-671,  October  1956. 


Reprinted  from  the  PROCEEDINGS  OF  THE  IEEE 
VOL.  53,  NO  8,  AUGUST.  1965 
pp.  1138-1140 

Copyright  1965,  and  reprinted  by  permission  of  the  copyright  ownct 

PRINTED  IN  THE  U.S.A. 


INSTRUMENTATION  PAPERS 

(Formerly:  Instrumentation  for  Geophysics  and  Astrophysics) 


No.  1.  A  Digital  Electronic  Data  Recording  System  for  Pulse-Time  Telemetering,  Gilbert  0.  Hall,  Feb  1953, 

No.  2.  A  Rocket-Borne  Equipment  for  the  Measurement  of  Infrared  Radiation,  R.  M.  Slavin,  Feb  1953. 

No.  3.  Balloon-Borne  Conductivity  Meter,  S.  C.  Coroniti,  A.  Nasarek,  C.  S.  Stergis,  D.  E.  Kotos,  D.  V.  Seymour  and 

J.  V.  Verne,  Dee  1954, 

No.  4.  Magnetic  Compensation  of  Aircraft,  J.  McClay  and  B.  Sehuman,  Aug  1955. 

No.  5..  Lovotron-A  Low  Voltage  Triggered  Gap  Switch,  E.  H.  Cullington,  V.  G.  Chace  and  R.  L.  Morgan,  Sep  195 5. 

No.  6.  Balloon-Borne  Air  Sampling  Device,  Charles  V.  Chagnon,  Apr  1957. 

No.  7.  Instrumentation  for  Studies  of  the  Exploding  Wire  Phenomenon,  V.  G.  Chace  and  E.  H.  Cullington,  Aug  1957. 

No.  8.  Device  for  Lowering  Loads  from  High-Altitude  Balloons,  V.  C.  Vagner  and  F.  X.  Doherty,  Jul  1958. 

No.  9.  Equipment  and  Techniques  for  In-Flight  Deployment  of  Long  Train  Instrumentation  Packages  from  High  Altitude 
Balloons,  Arlo  E.  Gilpatriek  and  Romain  C.  Fruge,  Sep  1958. 

No.  10.  Study  of  a  Phosphor  Light  Pulser,  Michael  R.  Zatsick,  Sep  1960. 

No.  11.  Study  of  a  Pulsed  Logarithmic  Photometer,  Michael  R.  Zatsick,  Sep  1960. 

No.  12.  Theoretical  Analysis  of  the  PAR-Scope:  An  Oscilloscope  Display  for  Weather  Radars,  Edwin  Kessler,  III,  Jul  1959. 
No.  13.  Evaluation  of  Visual  Distance  Computer,  CP-384(XD-1),  P.  1.  Hershberg,  Apr  1960. 

No.  14.  Hypsometer  for  Constant  Level  Balloon,  W.  C.  Vagner,  Jun  1960. 

No.  15.  Magnetic  Photomultiplier  with  Large  Cathode  for  Extreme  Ultraviolet,  L.  A.  Hall  and  H.  E.  Hinteregger,  Dec  I960. 
No.  16.  AIDE  —  Altitude  Integrating  Device,  Electrode,  P.  1.  Hershberg,  J.  R.  Griffin  and  R.  H.  Guenthner,  Dec  1960. 

No.  17.  Switching  Devices  for  Very  High  Currents,  E.  H.  Cullington  and  V.  G.  Chace,  April  1961 . 

No.  18.  Cedar  Hill  Meteorological  Research  Facility,  D.  V.  Stevens,  Jun  1961. 

No.  19.  Evaluation  of  Control  Monitor  AN/QGA  11  Prototype,  R.  S.  Menchel,  Aug  1961. 

No.  -20.  A  Microwave  Refractometer  with  Fast  Response  and  Absolute  Digital  Recording,  R.  H.  Shaw  and 
R.  M.  Cunningham,  Mar  1962. 

No.  21.  Superpressure  Balloon  for  Constant  Level  Flight,  L.  Gruss,  Jul  1962. 

No.  22.  Measurement  Range  Required  of  Meteorological  Equipment,  A.  Court  and H.  Salmela,  Aug  1962. 

No.  23.  Proportional  Counter  Spectrometer  for  Solar  X-Rays  Between  1  and  10  Angstroms,  L.  Heroux,  J.  E.  Manson,  and 
R.  Smith,  Dec  1962. 

No.  24.  A  Simplified  Sonic  Anemometer  for  Measuring  the  Vertical  Component  of  Wind  Velocity,  J.  Chandran  Kaimal, 

Jan  63. 

No.  25.  Evaluation  of  Modification  to  Antenna  of  Rawin  Set  AN/GMD-2,  Konstantin  Poes,  Jan  63. 

No.  26.  Evolution  of  the  Design  of  the  Anna  I  Satellite  Optical  Beacon,  T.  Virtanen,  Feb  63. 

No.  27.  Seismic  Model  Impactor,  K.  C.  Thomson  and  J.  A.  Hill,  Aug  63. 

No.  28.  Error  Analysis  of  the  Modified  Humidity-Temperature  Measuring  Set  AN/TMQ-11,  R.  V.  Lenhard,  Jr.,  Major,  USAF, 
and  B.  D.  Weiss,  Aug  63. 

No.  29.  Evaluation  of  a  Varacter  Diode  Parametric  Amplifier  for  Rawin  Set  AN/GMIV2,  Konstantin  Poes,  Sep  1963. 

No.  30.  The  Hydromagnetic  Wave  Tube,  R.  E.  Murphy  and  M.  H.  Bruce,  Sep  1963. 

No.  31.  A  Time-of-Flight  Mass  Spectrometer  Adapted  for  Studying  Charge  Transfer,  Ion  Dissociation,  and  Photoionization, 

V.  Hunt,  Jr.,  et  al.,  Sep  1963. 

No.  32.  Moire  Fringe  Measuring  System  for  Far  Infrared  Interferometric  Spectrometer,  E.  V.  Loewenstein,  Sep  1963. 

No.  33.  Opposed  Anvil  Basic  Design  Ctnsiderations,  R.  E.  Riecker,  1/Lt  USAF,  Dec  1963. 

No.  34.  New  Shear  Apparatus  for  Temperatures  of  1000°C  and  Pressures  of  50  kb,  R.  E.  Riecker,  1/Lt  USAF, 

K.  E.  Seifert,  1/Lt  USAF,  Nov  1963. 

No.  35.  Accuracy  of  Meteorological  Data  Obtained  by  Tracking  the  ROBIN'  With  MPS-19  Radar, 

Robert  V.  Lenhard,  Jr.,  Major,  USAF,  Margaret  P.  Doody,  Dec  1963. 

No.  36.  An  Application  of  Induction  Heating  to  Rock  Deformation  Apparatus,  R.  E.  Riecker,  i/Ll,  USAF,  Mar  1961. 

No.  37.  A  Monopole  Phaned-Array  Feed  for  Spherical  Reflectors,  V,  G.  Mavroides,  L.  S.  Dorr,  April  1964. 

No.  38.  Equipment  and  Techniques  for  Low  Temperature  Electron  Irradiations,  L.F.  Lowe,  C.  Jimenez,  and 
E.A.  Burke,  April  1964  (REPRINT). 

No.  39.  Lunar  Thermal  Emission  Measurements  and  Related  Antenna  Considerations,  John  P.  Castelh, 

Apnl  1964  (REPRINT). 

No.  40.  Continuous  Zone-Refining  Apparatus,  John  K.  Kennedy,  April  1964  (REPRINT). 


INSTHI  VIENTATION  PAPERS  (Continued) 


No.  tl.  Improved  Closed-System  Evaporation  Crystullizer,  John  L.  Sampson  and  I /ary  A.  DiPirtro, 

I /ay  1961  (RE  PRIST). 

No.  42.  (  Calibration  of  a  Flyable  Mu9s  Spectrometer  for  N  and  0  Atom  Sensitivity,  R.S,  Sarcisi, 

II. I.  Srhiff,  J.E.  Morgan  and  II.  A.  Cohen,  June  1961  (REPRINT). 

No.  43.  A  Preliminary  Evaluation  of  the  Cricketsonde  Docket  System,  Konstantins  Rocs,  June  1964. 

No.  44.  New  Shear  Apparatus  for  Temperatures  of  1000°C  and  Pressures  of  50  Kilobars,  R.E,.  Riecker, 

August  1961  (REP  RIM). 

No.  45.  Reflection  Correction  for  Thermal  Neutron  Spectra  Derived  from  Transmission  Data,  E.A.  Burke 
and  L.F.  Loue,  August  1964  (REPRINT). 

No.  46.  A  Prototype  Lunar  Transponder,  Mahlon  S.  Hunt,  August  1961  (REP RIST), 

No.  47.  Automatic  Plotting  of  Spin-Wave  Instability  Threshold  Data,  Tom  G.  Pumhagen,  Capt,  LSAE, 

August  1964  (REP RUST ). 

No.  -48.  Logical  Techniques  for  Clottal  Source  Measurements,  John  L.  Ramsey,  l/Lt,  VSAF,  August  196-1. 

No.  49.  An  Ultrastable  Microwave  Radiometer,  William  B.  Coggins,  Jr.,  Capt,  L'SAF,  September  1964. 

No.  50.  Impurities  in  a  \ncuum,  Jerome  II.  Bloom,  Charlotte  E.  Ludington,  and  Robert  L.  Phipps,  May  1961. 

No.  51.  Digital  Readout  of  Oscilloscope  Sweep  Delay  Times,  K.E.  McGee  andW.W,  Hunt,  Jr., 

October  196-1  (REPRl\  T). 

No,  52.  Ilirh  Pressure  Thrust  Bearings:  An  Application,  R.E.  Riecker  and  D.l  Pendleton 
November  1964. 

N'o.  53.  A  Method  for  Electrocutting  Single  Crystals  of  Metals  and  Fllectropolishing  the  Exposed 
Crystalline  Face,  Bernard  Rubin  and  John  J.  O'Connor,  December  1964. 

No.  54.  Comparison  of  Hivane  and  Sonic  Techniques  for  Measuring  the  Vertical  Wind  Component. 

J.C,  Kaimal,  II, E,  Cramer,  F.A.  Record,  J.E.  Tillman,  J.A.  Businger,  and  \l.  Miyake, 

December  1961  (REPRIST). 

No.  55.  Experiences  with  the  Impedance  Probe  on  Satellites,  O.C.  Haycock,  K.l).  Baker  and 
J.C,  Uluick,  January-  1965  (REPRIST). 

No.  56.  Silicon  Current  Amplifier  for  Microampere  Current  Levels,  B.  Buchanan,  S.  Ronsild,  and  R.  Dolan, 

February  1965  (REP RIST ), 

No.  57.  A  Multi-Level  Radar  Storm  Contour  Mapper,  William  E.  Lamkin  and  David  A  lias,  April  1965. 

N'o.  58.  Nanosecond  Pulses  of  Very  Low  Impedance,  Heinz  J.  Eischer,  April  1965. 

No.  59.  An  Operational  Amplifier  Circuit  for  Characterization  of  Negative-Conductance  Devices, 

Virgil  E.  Vickers,  April  1965  (REP RIST). 

No.  60.  Multiband  Spectral  System  for  Reconnaissance,  Carlton  h.  Molineux,  April  1965  (REP  RIST). 

No.  61.  Operating  Characteristics  of  a  Commercial  Resistance-Strip  Magnetic  Electron  Multiplier, 
ll.ll.  Hunt,  Jr.,  K.E.  McGee,  andM.J.  Kennedy,  May  1965  (REP RIS  T). 

No.  62.  Frequency  Stability  in  Dielectric  Resonators,  M.R.  Sti  glitz  and  J.C.  Sethares,  May  1965  (REP R!S  1 ). 

No.  63.  ANNA  Satellite  Yields  Photogrammetric  Parameters,  Owen  K.  Williams,  June  1965  (REPRINT). 

No.  64.  Heat  Transfer  Considerations  in  the  Temperature  Control  of  Instrumentation  Packages  at  High  Altitudes, 

Arnold  Piacentini,  Kenneth  II,  Linden felser,  I  (Lt.USAF,  and  Darrel  E.  l)ubc,l  l.t,LSAF,  June  19 65. 

No.  65.  Vacuum  Ultruviolet  Light  Sources:  New  Excitation  Unit  for  the  Rare  Gas  Conlinun,  R.E.  Huffman, 

J.C.  Larrabee,  and  Derek  Chambers,  June  1965. 

No.  66.  The  Compensation  of  Two-Beam  Interferometers,  W.ll,  Steel,  June  1965. 

No.  67.  A  Laser  Fog  Disdrometer,  Bernard  A.  Silverman,  Brian  J.  Thompson,  and  John  //.  Ward, 

June  1965  (REPRIST). 

No.  68.  Radiochemical  Procedures  for  Selected  Radionuclides  in  Environmental  Samples,  Joseph  Pecci, 

Peter  J.  Drevinsky,  E.duard  Double,  Norecn  A.  Ilimond,  Marvin  I.  Kalkstcin,  and  Anahid  Thomasiun, 

June  1965. 

No.  69.  Evaluation  of  the  T-755/GVIQ-20  W  ind  Speed  and  Direction  Transmitter,  Russell  M.  Peirce,  Jr.,  June  1965. 

No.  70.  A  I  .nscr  for  an  Eurth-Based  Satellite  Illuminator,  Robert  L,  lliff,  June  1965. 

No.  71.  A  I  nique  Scintillation  Rate  Counter  for  Ionospheric  Studies,  Eredcrick  E.  Slack  and  John  P.  Mullen,  June  1965. 

No.  72.  Differential  Thermal  Analysis  (DT  V)  of  Oxide  Systems  in  Air  to  I620°C  at  Atmospheric  Pressure, 

Cortland  O.  Dugger,  June  1965. 

No.  73.  Automatic  Camera  System  for  Solar  Corona  Photography,  D.J.  Davis,  Jr.,  W.R.  McCann,  I  .4.  Remillard, 

P.  Beaudoin,  and  A.  Thomas,  July  1965  (REPRIST). 

No.  71.  A  Direct  Calibration  of  n  Hirefringcnt  Photometer,  G.J.  Hernandez  and  E.I..  Layman,  August  1965  (REP RIS  E ). 

No.  75.  A  Ray-Tracing  Program  for  Hirefringent  Filters,  /.!/.  Beckers,  and  R.H.  Dunn,  August  1965. 


INSTHI  \IK\T \TIO\  1* \PLHS  (Continued) 


No.  76.  \ocul-Rcsponsc  Synthesizer,  Caldwell  I*.  Smith,  August  1965  (RE.E RIXT J. 

No.  77.  The  Backfire  \ntenmr  New  Results,  Hermann  U.  Ehrenspeek,  September  1965  (R El’ III XT). 

No.  7K.  \  Method  for  Accurately  Measuring  the  \erticul  Llcctric  Field  Strength  of  u  Propagating  VI  I  Rave. 

R.E.  Ilarrison  anti  E.  A.  Lewis,  September  1965  (REPRIX  T). 

No.  79.  A  System  for  the  Determination  of  the  \  ertical  Rind  Profile  broni  an  A i 'cruft,  James  l.  Morrissey,  September  19 65. 
No.  HO.  A  Parapropugntion  Pattern  Classifier,  Herbert  A.  Gluck  smart,  September  1965  (R El’ RIXT). 

No.  HI.  Pressure  Gradients  in  Bridgman  Anvil  Devices,  E.C.  Toule  and  R.E.  Rieeker,  September  1965. 

No.  82.  New  Cxcitation  I  nit  for  Hare  Gas  Continua  in  the  \ucuum  I  Itraviolct.  R.E.  Huffman,  J.C.  I.arrabce, 
and  I).  Chamber,  Oetnber  1965  ( REI‘RI\  T). 

No.  8.1.  Photographing  Satellite-Reflected  Laser  Pulses  for  Geodetic  Stereo  Triangulation,  Robert  /..  Iltff, 

October  1965  IREPRIXT). 

No.  84.  An  Attempt  to  Reduce  the  Gas  Load  in  nn  I  llrahigh-\ acuum  Chamber.  Joel  E.M.  Adler,  October  1965  (REE  RI\T ). 
No.  8.'.  High  Temperature  burn  arc  System  B-208-R,  Robert  C.  Marshall,  Charles  E.  Rsan,  Dennis  P.  Considine,  and 
John  J.  Hartley,  October  1965. 

No.  86.  The  Short-Backfire  Antenna,  II.  Ehrenspeel ,  October  1965  (REP RIXT), 


nclassified 


Security  Classification 


DOCUMENT  CONTROL  DATA  •  R&D 

( Security  classification  of  title,  body  of  abstract  and  indexing  annotation  must  be  entered  when  the  overall  report  is  classified) 


t  ORIGINATING  ACTIVITY  ( Corporate  author)  2a.  REPORT  SECURITY  CLASSIFICATION 

Hq  AFCRL,  OAR  (CRD)  Unclassified 

United  States  Air  Force  ‘?k~group 

Bedford,  Massachusetts 

3  REPORT  TITLE 

The  Short-Backfire  Antenna 


«  DESCRIPTIVE  NOTES  ( Type  of  report  and  inclusive  dates) 

Scientific  Report.  Interim.  _  _  _ _  _ 

S.  AUTHORfSy  (Last  name,  first  name,  initial ) 

EHRENSPECK,  H.  W. 


6.  REPORT  DATE 

October  1965 


8a.  CONTRACT  OR  GRANT  NO. 


b.  PROJECT  AND  TASK  NO.  5635  “02 
C.  OOO  ELEMENT  61445014 
d.  OOO  SUBELEMENT  681305 


7a.  TOTAL  NO.  OF  PAGES  7 b.  NO.  OF  REFS 

12  7 


9a.  ORIGIN  ATOR'S  REPORT  NUMBERfS) 

AFCRL-65-768 


9  6.  ot  HER  report  HCtS)(Any  other  numbers  that  may  be 
assigned  this  report  J 

AFCRL-6  5-76  8 


io.  availability/limitation  notices  Requests  for  additional  copies  by  Agencies  of 
the  Department  of  Defense,  their  contractors,  and  other  government 
agencies  should  be  directed  to  DDC.  Limitation:  Reproduction  in 
whole  or  J  n  _pa  r  t  is  p  e  r  m  i  tte  d  f  o  r  any  purpose  o  f  the  U.  S,  G  overnment, 

Proceedings  of  the  IEEE,  Vol.  53,  UnifedSUtesAir  For?i 
No.  8,  pp.  1138-1140,  August  1965  EXrd  Massachusetts 


13.  ABSTRACT 


A  new  type  of  antenna,  the  "Short  Backfire,"  consists  of 
two  plane  reflectors,  spaced  approximately  half  a  wavelength 
apart,  and  the  feed  between  them.  It  develops  a  high  gain  and 
its  patterns  have  a  very  low  sidelobe  level. 


1473 


Unclassified 

Security  Classification 


Unclassified 

Security  Classtftcatton 


LINK  A 


ROLE  WT 


LINK  U 
ROLE  I  WT 


LINK  C 


ROLE  WT 


KEY  WORDS 


Directional  Antenna 

High-gain 

Low  Sidelobe  Level 


NSTRl'CT  ONS 


1.  ORIGINATING  ACTIVITY:  Enter  the  name  and  address 
of  the  contractor,  subcontractor,  grantee.  Department  of 
Defense  activity  or  other  organization  ( corporate  author) 
issuing  the  report. 

2a.  REPORT  SECURITY  CLASSIFICATION  Enter  the  over¬ 
all  security  classification  of  the  report.  Indicate  whether 
"Restricted  Data”  is  included.  Marking  is  to  be  in  accord¬ 
ance  with  appropriate  security  regulations. 

26.  GROUP:  Automatic  downgrading  is  sper  ificd  in  Dol) 
Directive  5200. 10  and  Armed  forces  Industrial  Manual. 

Enter  the  group  number.  Also,  when  applicable,  show  that 
optional  markings  have  been  used  for  Group  3  and  Group  4 
as  authorized. 

3.  REPORT  TITLE:  Enter  the  complete  report  title  in  all 
capital  letters.  Titles  in  all  eases  should  be  unclassified. 

If  a  meaningful  title  cannot  be  selected  without  classifica¬ 
tion,  show  title  classification  in  all  capitals  in  parenthesis 
immediately  following  the  title. 

4.  DESCRIPTIVE  NOTES:  If  appropriate,  enter  the  type  of 
report,  e.g.,  interim,  progress,  summary,  annual,  or  final. 

Give  the  inclusive  dates  when  a  specific  reporting  period  is 
covered. 

5.  AUTIIOR(S):  Enter  the  name(s)  of  authorfs)  as  shown  on 
or  in  the  report.  Enter  last  name,  first  name,  middle  initial. 

If  military,  show  rank  and  branch  of  service.  The  name  of 
the  principal  author  is  an  absolute  minimum  requirement. 

6.  REPORT  DATE:  Enter  the  date  of  the  report  as  day, 
month,  year,  or  month,  year.  If  more  than  one  date  appears 
on  the  report,  use  date  of  publication. 

7a.  TOTAL  NUMBER  OE  PACES:  The  total  page  count 
should  follow  normal  pagination  procedures,  i.e„  enter  the 
number  of  pages  containing  information. 

76.  NUMBER  OF  REFERENCES:  Enter  the  total  number  of 
references  cited  in  the  report. 

8a.  CONTRACT  OR  GRANT  NUMBER:  If  appropriate,  enter 
the  applicable  number  of  the  contract  or  grant  under  which 
the  report  was  written. 

86,  8c,  &  8 d.  PROJECT  NUMBER:  Enter  the  appropriate 
military  department  identification,  such  as  project  number, 
subproject  number,  system  numbers,  task  number,  etc. 

9a.  ORIGINATOR'S  REPORT  NUMBERfS):  Enter  the  offi¬ 
cial  report  number  by  which  the  document  will  be  identified 
and  controlled  by  the  originating  activity.  1  his  number  must 
be  unique  to  this  report. 

96.  OTHER  REPORT  NUMBERfS):  If  the  report  has  been 
assigned  any  other  report  numbers  (either  by  the  originator 
or  by  the  sponsor),  also  enter  this  numher(s). 


10  AVAILABILITY 'LIMITATION  NOTICES:  Enter  any  limi¬ 
tations  on  further  dissemination  of  the  report,  other  than  those 
imposed  by  security  classification,  using  standard  statements 
such  as: 

(1)  "Qualified  requesters  may  obtain  copies  of  this 
report  from  DBG.” 

(2)  “F'oreign  announcement  und  dissemination  of  this 
report  by  DDC  is  not  authorized." 

(3)  "U.  S.  Government  agencies  may  obtain  copies  of 
this  report  directly  from  DDC.  Other  qualified  DDC 
users  shall  request  through 

•  * 

(4)  "U.  S.  military  agencies  may  obtain  copies  of  this 
report  direetly  from  DDC,  Other  qualified  users 
shall  request  through 

*  * 

(5)  "All  distribution  of  this  report  is  eonlrolled.  Quali¬ 
fied  DDC  users  shall  request  through 

*» 

If  thr  report  ha*  been  furnished  to  the  Offiee  of  Technical 
Service*.  Department  of  Commerce,  for  sale  to  the  public,  indi¬ 
cate  thi*  fact  and  enter  the  price,  if  known. 

11.  SUPPLEMENTARY  NOTES:  Use  for  additional  explana¬ 
tory  note*. 

12.  SPONSORING  MILITARY  ACTIVITY:  Enter  the  name  of 
the  departmental  project  offiee  or  laboratory  sponsoring  (pay¬ 
ing  forjihr  research  und  development.  Include  address. 

13.  ABSTRACT:  Enter  an  ahstract  giving  a  brief  and  factual 
summary  of  the  document  indicative  of  the  report,  even 
though  it  may  also  appear  elsewhere  in  the  body  of  the  tech¬ 
nical  report.  If  additional  space  is  required,  a  continuation 
sheet  shall  be  attached. 

It  is  highly  desirable  that  the  abstract  of  classified  re¬ 
ports  he  unclassified.  Each  paragraph  of  the  abstract  shall 
end  wnn  an  indication  of  the  military  security  classification 
of  the  information  in  the  paragraph,  represented  as  (TS),  (S), 
(C),  or  (U). 

There  is  no  limitation  on  the  length  of  the  abslrnct.  How¬ 
ever,  the  suggested  length  is  from  150  to  225  words. 

14.  KEY  WOIIDS:  Key  words  are  teehnirally  meaningful  terms 
or  short  phrases  that  characterize  a  report  and  may  be  used  as 
indez  entries  for  cataloging  the  report.  Key  words  must  be 
selected  so  that  no  security  ( Iassificat ion  is  required.  Identi¬ 
fiers,  such  as  equipment  model  designation,  trade  name,  mili¬ 
tary  project  code  name,  geographic  location,  may  be  used  as 
key  words  but  will  be  followed  by  an  indiration  of  teehnical 
contezt.  The  assignment  of  links,  rules,  and  weights  is 
optional. 


Unclassified 

Security  Classification 


